Conditioning in the circadian system.
Light is the dominant environmental cue for entrainment of circadian rhythms. In mammals, light entrains rhythms by resetting the phase of a circadian pacemaker located in the hypothalamic suprachiasmatic nucleus (SCN). Until recently, the mechanism responsible for pacemaker resetting by light was thought to be exclusively sensitive to photic cues. New experiments indicate, however, that this mechanism is more plastic than once thought; is amenable to conditioned stimulus control; and is capable of acquiring, through conditioning, new response capabilities. These experiments showed that, in rats, a neutral stimulus paired with light in Pavlovian conditioning trials is capable of eliciting cellular and behavioral effects characteristic of circadian clock phase resetting by light, expression of Fos protein in the ventrolateral region of the SCN, and phase shifts of free-running rhythms. These novel results open up a previously unappreciated perspective on photic phase resetting and entrainment of circadian rhythms. Specifically, they suggest that the process normally initiated by light to reset the clock can be modified by learning and events in the environment that reliably precede the onset of light can assume the resetting function of light.